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Abstract 
The purpose of this study is to investigate the effect of web supported statistics education environment for graduate 
level students. The intention of the study was to construct a web support system for traditionally offered Educational 
Statistics course in order to decrease both instructor and students efforts to communicate, present, reach and use the 
resources. The subjects of the study were 21 graduate students of Educational Statistics course offered. None of the 
subjects was offered an on-line course before.  
The study used both quantitative and qualitative measurements to analyze the effectiveness of the site and 
perceptions of the users. The results of the study indicated that there was an improvement in students’ achievement 
related to educational statistics through web supported instruction. Besides, the perceptions of the students were 
collected with interview questions about the functions and usability of the system. The highly positive perceptions 
of the students showed that, it is necessary for the students to have such a course support system.   
© 2010 Published by Elsevier Ltd. 
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1.Background of the Study 
The popularity of the internet becomes its offering interaction for users. Garrison and Anderson (2003) 
mentioned about several authors i.e. Laurillard, Garrison and Shale, Palloff and Pratt, and Patsula stated the 
importance of interaction in education. They are defining education including distance education as an interactive 
process. Interactivity is the most important part of the technology usage in education. Although the face to face 
education is considered as the most effective types of education, the lack of interactivity increases the popularity of 
technology support as well as time and place restriction.    
During the Trends in Information Industry and Society Nakayama, Kanazawa, and Yamamoto (2009) analyzed 
access log data of the course support system for 81 freshman undergraduate students. In the study both access log 
data for online modules and access log for taking part in online tests were analyzed. The study showed that there 
was a significant difference in final examination grades according to the usage data of support system. Besides the 
authors concluded that, the number of accesses can be an index for learning level of the students.      
Sanders & Morrison-Shetlar (2001) have supported the traditional instruction by web technologies and they tried 
to find out the attitudes of the learners towards this new system. For the web component, the goal was to allow 
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asynchronous learning outside the classroom and increase learner-to-learner interaction. Learners also used the web 
site to access chapter outlines, quizzes, and questions leading to improve critical-thinking and problem-solving 
skills, grades and the course syllabus. Reporting the web components’ highly positive effect on student learning, 
critical-thinking and problem-solving skills, and the researchers suggested the following: 
“… Instructors should use the Web for the posting of course syllabi, grades, quizzes, questions, and materials that 
encourage student-to-student and student-to-faculty interaction.” 
2.Method 
The main purpose of this study was to find the effectiveness of the constructed web-supported instruction on 
achievement related to graduate level educational statistics course. Also, this study examined the perceptions of 
students about web supported instruction related to educational statistics. 
In order to conduct deep analysis, this study can be considered as mainly qualitative study. The results of 
conducted interviews were mostly taken into consideration. Because the researcher was participant as observer in 
this study, the researcher’s observations were also integrated.  
This study included also some quantitative measures in order to analyze the effectiveness of the web-supported 
instruction. As mentioned by Miles and Huberman (1994) the statistical tools of good quantitative studies are 
precious assets. When they are combined with the good qualitative studies, we have a powerful mix. 
The sample was selected from the graduate level Educational Statistics course in the Secondary Science and 
Mathematic Education department of Middle East Technical University. Subjects of the research were the 21 
graduate students from the Education Faculty. 16 of these students voluntarily accepted to be interviewed. The rest 
of the students were observed by the researcher in the classroom and laboratory hours, and also the usage data of the 
web site were used as quantitative data.  
Variables of this study are: Students’ Content Usage which is the time that the students spent on the content part 
of the site in terms of minutes. Students’ Site Usage that is the time that the students used the site in terms of days. 
Students’ Educational Statistics mid-term achievement grades. Students’ Educational Statistics final achievement 
grades. Students’ perceptions. 
The two forms of data collection associated with qualitative inquiry are interviews and observation (Hoepfl, 
1997). An interview was prepared and used in order to collect qualitative data. The site usage statistics were used as 
quantitative data in this study. 
In order to have qualitative data about the perceptions of the students, the Constructed Web Site Perceptions 
Interview was prepared and conducted after the study. The questions were selected to provide opinions specific to 
the constructed framework instead of general ones. The type of interview was standardized open-ended interview. 
The conversations recorded by a sound recorder with informing the participant. Then the conversations were 
analyzed to improve the system.  
During all of the lecture and laboratory hours in the semester, the researcher took notes about subjects and 
examples in order to provide chapter summaries of each week, examples and questions at the web site. Researcher 
also looked for the misunderstood points by the students. Until the lecture was started and during the two 15-
minutes breaks researcher tried to cooperate with students and instructor in order to evaluate and improve the web 
site formatively. 
3.Results 
“What is the effect of supportive web site usage on academic achievement of the students, related to educational 
statistics?” was the first research question. To analyze this question, formerly the assessments’ descriptive data, then 
simple correlation analysis results will be presented. 
The  descriptive  analysis  of  mid-term  and  final  grades  shows  a  gradual  increase  in  the  mean  for  the  Final  
Achievement Test. The minimum point increased to 30 from 22. Moreover the maximum point reached to 94 while 
it was 64 for mid-term. The gradual increase can be interpreted as the successive application of course support 
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system. However the effectiveness of the constructed system needs to be analyzed further as well as the usage 
patterns.   
The system has the capability of recording usage statistics of the content part according to the username of the 
users. Anonymous usage is not included in these statistics. These data will be analyzed in order to answer the third 
research question; “What is the usage statistics of the content part of the site throughout the semester?” Table 1 
shows the total usage of the contents by category. Chapter related texts had most visits. Applications and practices 
got the least hits. This table shows that the Chapter related texts is the most important part for the students. This 
section consists of summary that instructor considered in class. Especially his emphasized points were written in this 
part. Another important result presented in the table is the usage of SPSS videos. It took the second highest hit 
among top contents. Although the course has a laboratory section, result shows the need for the support for SPSS 
usage. That part contains SPSS application videos and basic explanations of result table interpretations. 
Applications and practices got the least visits. This part consists of online available applications to practice or 
teach basic statistical concepts. The result is there is not much need for practicing about basic statistical concepts. 
The applications were collected java applets on other web sites that freely available and prepared to improve 
learning. Java is a powerful programming language as Kampthan (1999) explained in his article. Like Macromedia 
Flash, it is used for creating interactive web applications. Again like Macromedia Flash with appropriate plug-in 
applications prepared with Java can be used in any browser in any computer platform. 
Table 1: Usage of Content Categories 
 
Page Visits Avg. 
Duration 
Total 
Duration 
Chapter Related Texts 161 0:30:49 4:54:08 
SPSS Usage 101 1:16:26 8:22:59 
Lab Sheets 84 0:55:39 8:20:44 
Homework 78 0:29:07 5:48:22 
Applications and Practices 73 0:17:25 2:19:50 
The most used content in the site is chapter related texts. The reason is the chapter related texts part contains 
directly the words of the instructor. Especially the students who did not able to attend the lecture hours of a week 
has  an  opportunity  to  see  the  emphasized  points  by  the  instructor,  and then  study especially  those  parts  from the  
textbooks. Besides, this section is also important for the students to remember the important points of that week’s 
lecture. The site usage patterns of the system show that it is not necessary for the instructor to be online during all of 
the semester. The usage rate increases a few days before the examinations and returns to the previous level again 
after the examinations. This means that the instructor or assistants should be online to help students during the 
previous few days before the examinations. As the students are generally working or attending courses throughout 
the daytime, during the non examination period of the semester, evening time can be defined as online help hours 
like office hours. If there is more than one assistants of the course, it is better defining the help hours by the 
instructor. However the qualitative analysis showed that it is not so necessary for the students to have synchronous 
online  help  from the  instructor  or  assistants  as  the  course  have  in  class  hours.  So  the  instructor  can  prefer  to  use  
forum part for the communication purposes. This means that anybody does not have to be online during a fixed 
time.  
The communication part is one of the most important parts of the system. Content or files can be presented in 
printed paper, or videos can be delivered via Compact Disk. Practice questions can be presented in either ways too. 
Links can be found via the search engines. But these are not possible for the communication part. Although there are 
some alternatives on the internet, those systems cannot be controlled by the instructor. Also unintended people can 
join those groups. There are mailing groups as an alternative for the communication. But those mailing groups have 
some disadvantages too. For example if somebody wants to receive a file, then he/she have to have that providers’ e-
mail  address.  Such  problems  lead  us  to  provide  a  system  to  the  instructor  as  a  course  support  system  which  can  
easily be administered by the instructor.  
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Usage of content categories showed that “chapter related texts” part got the most number of visits. This result 
also shows the importance of administration of the system by the course instructor. This means the students needed 
mostly weekly summaries. Also during the interviews the participants stated that the weekly summaries were very 
useful.  After  that  “SPSS  Usage”  part  got  the  second  highest  hit.  The  laboratory  sessions  were  difficult  for  the  
students as the assistants hardly have time to help all of the students. And also the SPSS usage is a practical area, the 
students needed to use SPSS videos. This result also shows that SPSS usage videos were one of the useful sections 
for the students. Although the “homeworks” and “laboratory sheets” parts used relatively less, having the same 
content in the file storage section can be a factor of less usage. However about 80 visits shows that these sections 
were also important for the students. “Applications and practices” had the least usage. The reason is thought as 
having simple activities there. The content usage analysis can be resulted as it is not so necessary to have 
“applications and practices” section in the course support system, but the other sections were used frequently and 
they are necessary for a support system. 
To mention about the qualitative analysis part; 16 participants were interviewed during the study. The 
participants were mainly from the Secondary Science and Mathematics Education Department. They are taking the 
Educational Statistics course as a must course in their graduate study. Most participants have the experience about 
course support system before (88%). The support system is easy to use (94%). Turkish interface is not necessary for 
the Educational Statistics Course for SSME students (94%).  
General opinion about the course support system is positive as 94%. Only one of the participants preferred only 
books. Participants presented such advantages of the system usage: Time benefits; the system helps the students to 
spend less time to search and find the relevant information. Place independence; the system can be reached and used 
from everywhere. The system has more advantages for the students settled in other cities. The system is better for 
short information and summaries. The books have no search function. Practice opportunity help students as well as 
the instructor to monitor them about the learning process. The system is usable for preparing to Ph.D. proficiency 
and during the thesis stage. 
The students had some trouble during the laboratory hours. The file sharing was a problem. Also the self pacing 
was an important factor for these hours. Participants thought that the system would be most useful for laboratory 
hours. All of the participants stressed the need for such system to use during laboratory sessions. The presented 
ideas can be presented as: Students can reach to the documents easier. The system prevents the problems of file 
delivering. Laboratory hours will be more effective. The system has benefits for slow learners. The system gives the 
opportunity for studying before the laboratory session. The system helps to the unattended students to the lesson. 
The system can be used in the future by the students who want to remember some points about the course. SPSS 
videos are useful as the software menu has so many sections and options. 
Question about the content part responded positively by the participants. There are many subsections in the 
content part. Practice, main points, SPSS usage, homeworks and lab sheets are the subsections. These are all 
mentioned as important by the participants. However, in the future usage of the system, the instructor has better 
decide to include or exclude the applications and practices section. The other sections of the content part are defined 
as necessary by both the participants and usage statistics. The important points for the content usage are: Weekly 
summaries are the most important part of the system. The instructor can decide to have weekly summaries or 
summaries for the topics. SPSS usage is very important especially there is no practice opportunity during the lecture 
hours. It is very useful to present course related files. 
Test and survey part is a powerful part of the learning management systems. It gives great practice opportunity. 
Besides it is able to give immediate feedback to the learners. Participants also stated positive feedbacks for the test 
part. However there is a disadvantage for this study. The questions did not prepared by the course instructor. This 
caused that the questions were not highly correlated with the examination question. This was the critic of the 
participants during the interviews. The results are: Test and Survey section is good for practicing. Some of the 
questions should be directly related to the examinations. There should be many different types of questions. 
Preferably the questions should be prepared by the instructor. 
There were three alternative means for communication in the system: Private messaging, forums and chat. 
Participants were asked the necessity of these alternatives. For the Educational Statistics course chat is said to be 
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unnecessary by the five of the participants and necessary by the six of them. This decision changes up to the 
instructor. If the conversations can be controlled by a person who will be frequently online, then the chat part can be 
used.  If  not  it  is  better  to  disable  the  chat  function.  Another  point  is  the  presence  of  the  instructor  or  one  of  the  
assistants to reply the questions in the system is important. As a result for the communication functions: Private 
messaging is usable for one to one communication (94%). Forum part should be available for asynchronous 
communication (94%). Chat part considered as necessary by the half of the participants (%50). The other half of the 
participants are against to have the chat section. The instructor or assistant(s) should sometimes check the messages 
in the system. 
Poll section is a good way to collect the opinions anonymously. All of the participants stated that it is necessary 
except two (88%). To take students opinions, to have feedback from the students it would better to use the poll 
section. 
File storage part is useful especially for the courses which require different types of files. Educational Statistics 
course is an example which requires students to use SPSS data files, SPSS output files, word processor files, data 
sheets etc. File delivery was the biggest problem for the course. File storage part is necessary for SSME 503 course 
(94%). File storage part eases the access to the files. The section helps especially students who study on different 
computers. 
Glossary, Frequently Asked Questions, and Links sections were not used by the students frequently. Glossary 
was  said  as  necessary  by  the  ten  of  the  participants.  Five  of  the  participants  did  not  used  FAQ,  and  only  two  
participants stated that they were looking for this section in the sites. The technical questions or general ones should 
be located in the FAQ section. It would be difficult for the instructor or assistants to answer the technical or general 
questions repeatedly. The links part consists of external resources. It was defined as one of the necessary parts by 
the participants. The important points of usage of glossary, FAQ, and links parts are: Glossary should be available as 
there are many new terms about statistical concepts (94%). FAQ may not be used by some of the users, but it is 
better to have in the system as it replies the general questions and decreases the workload for the instructor. 50% of 
the participant used the FAQ section. External resources should be listed in the links part (75%).  
This study was conducted in order to create a technology support framework to improve the students’ learning 
and to decrease the effort of the instructor to prepare a web support environment for the educational statistics course. 
The infrastructure was an Open source and freely available LCMS, ATutor which can be used and administered 
easily. The contents can be used over and over again by the instructor without any extra effort. The content package 
is SCORM compliant which means that the package can be exported and used in any alternative systems. The 
content can also be easily changed or updated.  
For the future researches other subject areas can be studied. Web support systems can be prepared and analyzed 
for other courses. These studies may be considered as a support for OpenCourseWare (Opencourseware, n.d.) 
projects which motivate the educators to share the educational support materials. The web support systems can be 
used as a starting point for the distance education. 
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